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Zn (0] Fe S Pb Cu Si Ca Mn Al
56.15 229 13.31 2.44 1.27 0.91 0.89 0.57 0.53 0.24
Mg Cd K Ba As P Cl Ag Ti Cr
0.20 0.15 0.13 0.07 0.04 0.02 0.02 0.01 0.01 0.007
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Table 2 Phase composition of zinc and iron of zinc calcine
Zn phase Mass fraction/% Proportion/% Fe phase Mass fraction/% Proportion/%
ZnO 46.00 83.30 ZnFe,0,4 11.05 82.53
ZnFe,04 7.09 12.84 Fe;04 1.39 10.38
ZnSO, 1.11 2.01 Fe,0; 0.50 3.73
ZnS 0.76 1.38 FeS, 0.39 291
Zn,Si0,4 0.26 0.47 FeCO;s 0.06 0.45
Tzn 55.22 100 Tke 13.39 100
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Fig. 1 XRD pattern of high iron-bearing zinc calcine
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Fig.3 Predominance-area diagrams of Fe-Zn-C-O system: (a) 650 C; (b) 700 C; (c) 800 C; (d) 900 C
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Fig. 4 Effects of roasting conditions on decomposition of ZnFe,0O4: (a) CO concentration; (b) p(CO)/p(CO+CO,); (c) Flow rate of
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Selective decomposition behavior of zinc ferrite by
reduction roasting with CO

HAN Jun-wei', LIU Wei', QIN Wen-qing', CAI Xin?, LUO Hong-lin', WANG Da-wei'

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: In order to selectively decompose ZnFe,O,4 contained in zinc calcine to ZnO and Fe;0,4, the decomposition
behavior of zinc ferrite during CO reduction roasting process was studied. The thermodynamic basis of ZnFe,O,
decomposition with CO was firstly calculated by HSC and Factsage software, then the effects of reduction roasting
conditions on ZnFe,0, decomposition behavior were investigated by reduction roasting test using rotary kiln. The results
show that ZnFe,O, can be selectively converted into ZnO and Fe;O, at appropriate temperature and atmosphere. CO
concentration, p(CO)/p(CO+CO,), roasting temperature and time have significant effects on the selective decomposition
behavior, and increasing them are conducive to the decomposition of ZnFe,O, and the generation of FeO. Under the
optimum condition, the decomposition rate of ZnFe,04 is nearly 70% without substantive over-reduction of iron. The
roasting product mainly composes of ZnO, Fe;O,4, ZnS and Zn,SiO,4, and the particles are small, loose, porous and
seriously mutual encapsulated according to XRD and SEM / EDS analyses.
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